Effect of age at time of spinal cord injury on behavioral outcomes in rat.
Spinal cord injury (SCI) often leads to chronic central pain (CCP) syndromes such as allodynia and hyperalgesia. Although several experimental animal models for CCP studies exist, little is known about the effect of age on the development of CCP following SCI. In this study, we evaluated behavioral responses to mechanical and thermal stimuli following SCI using three different age groups of adult Sprague-Dawley rats: young (40 days), adult (60 days), and middle-age (12 months). SCI was produced by unilateral hemisection of the spinal cord at T13. Behavioral measures of locomotor function were assayed in open field tests and somatosensory function by paw withdrawal frequency (PWF) to innocuous mechanical stimuli and paw withdrawal latency (PWL) to radiant heat stimuli on both the forelimbs and hindlimbs. Prior to hemisection, the PWF was not different between the three groups; however, the PWL of the young group was significantly greater than the adult and middle-age group. After spinal hemisection, spontaneous locomotor recovery occurred more rapidly in young and adult than in middle-age rats. In both forelimbs and hindlimbs, the young group displayed a significant increase in PWF and a significant decrease in PWL compared to presurgical and sham values or values from the adult and middle-age groups. These results indicate that younger rats developed more robust neuropathic behaviors than middle-age rats, indicating that age selection is an important factor in animal models of CCP syndromes following SCI. Additionally, our data suggest that age at the time of injury may be one risk factor in predicting the development of CCP after SCI in people.